































































































(g) shot collar and shot cup

Discipline Leader/on-site trainer Date

8.3.2. Familiarize yourself with the use of the SAF in regard to the determination of gauge and
manufacturer of fired shotshell components. Know the limitations in regard to making such
determinations. Demonstrate your proficiency in using the SAF to conduct this type of search
to the Discipline Leadet/on-site trainer.

9
0
eV —— \)
Discipline Leader/on-site trainer Date @\A
8.3.3. Using a shotgun, saw off a portion of the barrel. Test fip ?shotgun using a Remington

shotshell with a power piston wad. Recover the test shatshell wads and make microscopic

comparisons of marks imparted to the test wads.

()Q &
Discipline Leader/on-site trainer :J% Gx ,@

834, Test fire 4 shotguns using a J%s @tsheil casings from each shotgun and
mic;oscopically compare the these shotshell casings. Include in your
compatisons the followmg es 0 g pin impression, breechface marks (primer,
battery cup, and hea \@tia ejectm marks, chamber marks, and any other
mechanism marks, t&@

68@ s and discuses the significance of identifying any of

these types of mal 0 gb %
I

N\
Discipline Leaderon-site trainer Date
p

8.3.5. Using a 12 gauge semiautomatic shotgun, obtain at least two test shotshell casings with a
representative sample of 12 gauge shotshell ammunition. Use small size shot, mediums size
shot, buckshot and slugs for this test. Also recover a representative number of the fired pellets
and fired wadding from each test firing. Compare markings on these test shotshell casings with
each other. Examine the fired components which were recovered and compare them to unfired
components of the same type. Discuss the significance of your findings.

Discipline Leader/on-site trainer Date
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8.3.6. Discuss in detail the procedures used in reloading shotshells and familiarize yourself with the
shotshell reloading equipment in the lab. Know how to recognize reloaded shotshells fiom an
examination of the shotshell casing and/or its components. Reload shotshells using the
shotshell reloading equipment in the lab and examine the reloaded shotshells for relo ading-type
marks,

Discipline Leader/on-site trainer Date

8.4 Successfully perform a competency test that includes at least one cartri@-? case comparison,
one bullet comparison and a shotshell or shotshell component examjnﬁén and comparison.

e
Discipline Leader/on-site trainer Date Q%s

8.5  Successfully complete a mock court dealing with g@%exé@tion.

.\Q® \C) Q/é
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Section 9. GUNSHOT RESIDUE EXAMINATIONS AND DISTANCE
DETERMINATIONS

9.1.  Demonstrate your proficiency in preparing the chemicals used in the modified Griess test and
the Sodium Rhodizonate test including the test media and the photographic paper.

Discipline Leader/on-site trainer Date

9

9.2.  Described in detail the chemical reactions which take place in &éﬁ%ming of smokeless
powder, the modified Griess test and the Sodium Rhodizonate test,

S

0\0
Discipline Leader/on-site trainer Date C:
@ %
9.3,  Demonstrate your proficiency in conductlng follo 11% ues, using the techniques set

out in the lab protocol manual:
& §

(a) conventional Griess test Q

(b) reverse Griess test % Q

(¢) sodium rhodizonate ¢ 6\

(@) Bashinsky transfercy o Q

(e) blotting transfero \\\ &
e§§\ NN

Discipline Leader/on-si &3@&111@0\ Date

Read t@ ’{mle entitled "Graphical Analysis of the Shotgun/Shotshell Performance Envelope in
th ance Determination Cases" in the AFTE Journal, October, 1989 issue. Discuss this
article with the Discipline Leader/on-site trainer.

Discipline Leader/on-site trainer Date

9.5.  Perform a competency test conducting "muzzle-to-garment” distance tests, with at least one
sample involving the deposition of gunshot residues and one sample involving shot patterns.
Your examination should include note taking, nncwscopw and chemical examinations, test
firing to produce test patterns and accurately determining "mmizzle-to-garment” distance.
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bisciph'ne Leader/on-site trainer Date

9.6 Successfully complete a mock court dealing with distance testing,

Discipline Leader/on-site trainer Date
9
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Section 10. TOOLMARK EXAMINATIONS AND COMPARISONS

10.1. Obtain a copy of and familiarize yourself with the lab protocol for the examination toolmarks,

Discipline Leader/on-site trainer Date

10.2.  Review your notes in reference to the section entitled "Manufacture of Modern Firearms®,
Those machining methods are the basis for toolmark identification as they were for firearms
identification. However, it should be noted that in the broad d ion of toolmarks
identification, certain other related types of examinations are also peidbrmed. Discuss your
review with the Discipline Leader/on-site trainer,

Discipline Leader/on-site trainer Date QCE *

10.3  Define the word "tool" and toolmarks 1de tlo ngeh ow sense of the expression,
Also define toolmark identification in its b , ermine the kinds of conclusions

3!
which may be reached in the toolmar txﬁ@o ese out in detail and discuss these
with the Discipline Leader/on-site tx@e

0y é Q
2 Ny
Discipline Ieader/on-site txamel‘(\ é Date
&0 (\
5\ O O\/
10.4. Discuss the si @@ e@ng submitted tools first for foreign deposits and itemize
several typ uch depom@
%)
R
O\

Discipline Leadet/on-site trainer Date

10.5. Ina case involving a toolmark examination wherein no tool is submitted, determine the types of
conclusions which can be reached. Consider such thmgs as the type of tool, size of'tool, action
employed by tool, value of toolmark for comparison purposes, and unusual tool features.
Discuss the "no tool" case with the Discipline Leader/on-site trainet.

Discipline Leader/on-site trainer Date
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10.6.  Define the following terms as they relate to toolmark identification and give three examples of
tools or methods which could produce each category:

(a) shearing (d) scrape mark
(b) pinching (e) impression
(c) fracture (f) slicing
Discipline Leader/on-site trainer Date
9
10,7, Define the term "class characteristics" as it applies to toolmark identifigation. Using the tools
of methods selected as examples in the paragraph above, desc their respective class
characteristics in detail, %

Select at least two tools representative of each category \palaglaph 5 above from the lab,
Produce toolmarks with each tool and observe the ola%%la cteristics of the toolmark. Very
the angle and force with which each fool is used. Q

o° \

& Q" Q/%
N o %
Discipline Leader/on-site trainer QO\ ]%&; 0
x<Q \Q OC)

i é@iameter, make cuts through it with the tools
ction. Make test cuts in lead using the same

10.8. Using soft copper wire of app@!;ba't%s
which employ a shearing, p@hmg ad's i

tools. Atternpt to identi cufsin th
that which cut the ad. P
considerations mad&n c@%&’ N
e& X
Discipline Leader@vmte trainer Date
©

10,9, Select a flat-bladed tool such as a screwdriver, and a pry bar and make marks in a piece of
copper or brass sheeting,. Make the same type of marks in lead with both tools.
Microscopically compare those in the brass or copper sheeting with the test marks in the lead.
Attempt to identify the appropriate marks with the appropriate tool. Photograph your results
and comment on the difference in the quality of marks made by each tool.

ur results with photographs and note any lighting
lor difference between copper and lead.

Discipline Leader/on-site trainer Date

10.10. Using a drive pin punch, produce an impression in a piece of brass sheeting, Produce a set of
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test marks in lead and intercompare these two marks. Attempt to identify these as having been
made by the same tool. Support your results by photographs.

Discipline Leader/on-site trainer Date

10.11. Using a junked dootknob and a serrated-jawed tool, have the Discipline Leadet/on-site trainer
produce impressions and scrape marks like those produced by an attempt at an entry. Devise a
method of obtaining test marks in lead like those produced by the serrated-jawed tool on the
doorknob. Microscopically compare the marks on the doorknob with those on the test
material, Identify the tool with the marks on the doorknob and reprodugtthe tool-doorknob
orientation and relate each mark to its respective serration on the too].‘\O

Discipline Leader/on-site trainer Date @\

@&
10.12, Learn the techni f reverse lighti in €8 i g i
12, que of reverse lighting, Obtaln%lecegﬁltémetai as from an automobile
bumper or fragment of pot metal and ﬁ‘actu@ intoxgwo fj nts. Attempt to identify the
two fragments as having once been a singleidbje CTak

Discipline Leader/on-site trainer o O\\
N

10.13. Obtain an ax blad v}uch ?ll’% erous defects. Cut a piece of seasoned wood such as a
dowel rod with teax hlage ar mpt to identify the blade with the cut. Insure that your test

cuts are congistent with you own" with respect to the orientation of the ax to the wood
and the dit@lion of the grain. Support your results with sketches and photographs.

Q®

Discipline Leader/on-site trainer Date

10.14. Obtain a section of large-diameter telephone cable and cut it with the ax used above and study
the effects of a slicing action on a multi-stranded cable. Note the quality and extent of
microscopic marks of each strand and comment on the problems involved in identifications of
this sort. Photograph the sliced end of the cable.

Discipline Leader/on-site trainer Date
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10.15. Discuss the fact that generally saws, files, and abrasive tools are not identifiable with the marks
they produce. Cite any exceptions to this rule.

Discipline Leader/on-site trainer Date

10,16, Obtain a used tire and make cuts and stabs into the sidewall with a fixed blade knife. Attempt
to make comparisons of the toolmarks produced by the knife. Support your results with
photographs and notes. Discuss how the results of your examinations might be altered if the
knife had been sharpened after making the questioned cuts, or if the knife héd been used for an

extended period of time after making the initial questioned cuts. ‘\0
&°
Discipline Leadet/on-site trainer Date @\

10.17. Investigate pressure/contact examinations in 1ega 9 0!@@%1 1 may have been in contact
with each other for an extended time. Reseal@eVelsK s type and set these out in
your notes, \\

Discipline Leader/on-site trainer (O GQ/
10.18. Discuss and demons%ﬁbh b, ts of toolmarks. Also discuss the potential of such
S a % g to

casts and of photo olmarks identifications.

;\.
Discipline Leade@ite trainer Date

©
10.19 Succgsﬁlliy perform a toolimark competency test.

Discipline Leader/on-site trainer Date

10,20 Successfully complete a mock court dealing with toolmark examination.

Discipline Leader/on-site trainer Date
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Section 11. SERIAL NUMBER RESTORATION

11,1 Read the Handbook of Methods for the Restoration of Obliterated Serial Numbers by Tretow.
Be prepared to discuss the theory of number restoration.

on-site trainer Date

1.2 Sketch the entire stressed area above and below the indentation of a stamj%d item and depict
what remains when the indented area is removed.

N\
on-site trainer Date C *
OQ

11.3  Make a list of the various methods used to 1te v ﬁe industry. This list should
include but not be restricted to: castmg, m l& laser and electrical discharge

machining,

(a) Discuss with the Discipline Leat{@-sﬁ }n @eﬁeet each of these marking techniques
has on the subsurface of the mﬁ? al? 0
(b) Discuss with the Discip]jne 61/ ,%%m how the marking methods used can directly

affect the ability of the e)s%hqm ‘t&&s 1@1 obliterated markings and why.
s\\b 0 O
o) \)(\ Q)%

& 70

%)
on-site frainer 0\3 Date

<

11.4  Define in your notebook the term "plastic deformation" of metal,

on-site trainer Date

11,5  Briefly discuss in your notebook and the Discipline Leader/on-site trainer the difference
between cold rolled steel and cast iron metal.
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on-site trainer Date

11.6  Discuss with the Discipline Leader/on-site trainer the effect that the following types of
alterations will have on the subsurface of the marked item and how it will impact on the results
of the examiner.

(a) grinding

(b) restamping

(¢) pinging

(d) gouging

(e) drilling

(f) welding o
(g) filing W®
(h) combinations of the above Q\

9
11.7 Determine the telltale signs that can be left by the V@ a%atlon methods. Discuss how
these signs will determine your specific approach < 1%8@( ,{attempt

on-site trainer \\Q é 'C

11.8 Discuss with the Discipline Le /on 1a Q}? different types of lighting (e.g.,
incandescent and ﬂumescent) ﬁr ove or enhance the restoration results. Be
c%/

prepared to explain how th of these lighting techniques might vary the

results.
@“ X5
\50 &

on-site trainer \\7\ Date

DEC%@%G various methods of surface preparation such as sanding and polishing and how they
ect the results in the restoration attempt.

on-site trainer Date

11.10 Determine the chemical reaction that takes place when etching is done and place in your
notebook the appropriate chemical formulations for the general reactions of acid with steel and
aluminum.
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on-site trainer Date

HLIT  Determine whether the reaction rate for the stressed area is faster or slower than the etching
rate of the rest of the surface and why.

on-site trainer Date

11.12 Determine the specialized equipment that might be used in number restoration and discuss
these with the Discipline Leadet/on-site trainer. %)

Ny

%Q

on-site trainer Date . -

*

11.13  Determine the various ways photography can be utﬂ@\to cument the process of serial
number restoration. Also discuss its limitations. Q &

\C)
on-site frainer Q @: g

11.14 Research the various kinds 0%%@&1?\ ancing equipment used for number

restoration and explain when aﬁ:) ¢ used.

O
&w\wé

on-site trainer Q 0\ Date
RN

&S

11.15 Become familiar with the following chemicals:

(a) CuNHA4CI
(b) CuCI2
(¢) NaOH
(d) Hel
(e) HNO3
(f) KCN
(g) K2504
(h) Aqua Regia
(i) H2S04
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(j) FeCl3

(k) H202

(I) Tartaric acid

(m) Ammonium Persulfate

on-site frainer Date

11.16 Obtain the proper safety equipment (e.g., eyewear, masks, gloves, and lab coats) before
attempting any chemical restorations. Review the chemical hygiene policies to insure proper safety
precautions are used.

9
* 0®
'
%Q

on-site trainer Date . 0
11.17 Define and place in your notebook these common chei telw

(a) Frys Reagent O

(b) Arais Reagent Q

(¢) Hydrofluoric acid C) Q/é

(d) Turner’s Reagent \\ QQ @

(e) Davis’ Reagent QO N 0

on-site trainer \b(}' OQ \g/ Date
O ot
11.18 Become kr@?}&dgeable ot@s numbering systems and methods vsed by various firearms

manufacilrers including but not limited to Colt, Ruger, Smith & Wesson, US Repeating Arms
(Wini r) and Remington.

on-site trainer Date

11.19 Discuss the best chemicals and techniques to use in number restoration of the following
firearms:

(a) Colt pistol
(b) Smith & Wesson revolver
(c) RG Industries revolver
(d) Ruger stainless steel revolver
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{e) chrome/nickel 25 caliber auto-loading pistol
(f) shotgun alloy receiver

{(g) shotgun case hardened receiver

(h) Winchester rifle

on-site trainer Date

11.20 Obtain several sample serial numbers from the Discipline Leadet/on-site trainer; alter the serial
numbers using different methods and then attempt to restore them. Prepare notes and
photographs to substantiate your conclusions and results.

9

%)
QO
\

\A

%Q
on-site trainer Date GO
A\
11.21 Be prepaved to discuss with the Discipline Leader/on~s%h(‘?hle ' the methods used and lessons
learned during the restoration process. O\ QA
@Q Sy é&
* \
I\
QO
on-site trainer te
X9 G\Q OO

un ?ﬁ/had stamped numbers removed. Attempt to
i . Prepare notes and photographs to substantiate

11.2.  Obtain several pieces of a
restore these numbers usj

ari cl@
your conclusions and\% S. O(\
LN
o \©
SR
on-site trainer OQ Date

%

11.23 Discuss with the Discipline Leader/on-site trainer how the combmation of brief application of
CuNH4C12 followed by normal NaOH application can shorten the processing time on
aluminum.

on-site trainer Date

11.24 Discuss with the Discipline Leader/on-site trainer why alternating HNO3 and HCI can work so
well on chrome or nickel-plated firearms,
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on-site tramer Date

11.25 Research the effect of electricity on the reaction time of the different chemical techniques you
have learned. Conduct restorations using this method.

on-site trainer Date
Q;%
11.26 Successtully complete a serial number restoration competency test. 4\0
e
=
on-site trainer Date  c3»
Q
@

Sl
11.27 Successfully complete mock court dealing wit&)@‘ial o el@tation.
N\

\°®0®

Discipline Leader/on-site trainer \\
0 O

> &
O .0 O\/
O
N
12.1 Courtroomw
Disct%zé@\opriate eye contact, gestures, voice volume, and approach for visual aides

Section 12 Testimony Tra

durin imony.,

D(gribe proper attire for courtroom appearances.

on-site trainer Date

122 Admission of Evidence
Discuss the ramifications of Daubert v. Merrell Dow Pharmaceutical and Frye v. United
States.

Discuss the factors that help assure a scientific testing procedure to be established as
reliable.

Page 46 of 51 Revision 04

Effective: 9/29/10

Firearm Toolmark Training Manual
Issuing Authority: Quality Manager



on-site trainer Date

Section 13 Supervised cases

13.1 Upon successfil completion of competency testing and the Quality Manager having reviewed and
approved the training documentation, the Trainee will be responsible for the analysis of casework
under close supervision, Analysis notes for supervised casework will be signed by the trainer.
The onsite trainer will determine when the need for close supervision is completed based on the
analysts ability to work independently and the types of cases completed. Upon completion of this
required the trainee can begin unsupervised casework.

s
Discipline Leader/on-site trainer Date
O
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Section 14 NIBIN entry

14.1 The trainee must complete section 1 of this training manual with the exception of 1.7, which
does not apply to NIBIN entry,

on-site trainer Date

14.2 The trainee will attend a training class that covers the use and understanding of the methods used
for NIBIN entry. The class will also include training on the theory, operatigf) maintenance and
troubleshooting of equipment used and the class will include entry of training S@p es into the system.

%e}
S
on-site trainer Date ('0\

N2 Q
14.3 The trainee will successfully complete a competen&a% f geging casework,

4 x<Q
on-site trainer \(8\6 6\:% -

14,4 The first five entries the trai %0 %yiewed by a competent analyst, The review of
these entries will replace the 1'e;§vmem\fbr céned cases, since reports are not issued for NIBIN
entry, OQ N/
OO
\ O A @%
O Date

N

on-site trainer (Q\

%
@Q

14.5 Mock tourt and presentation of evidence are not applicable to NIBIN entry and are not required
as part of the NIBIN training plan.
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o
Section 15 Training in Other Forensic Science Disciplines

15.1  The trainee shall have a general understanding of the other disciplines offered by the Idaho
State Police Forensic Services. This understanding can be gained from school course work,
reading about each discipline in a General Forensic Science book, reviewing the methods of
each discipline and/or talking with or observing other Forensic Scientists working in those
areas.

on-site trainer Date

Basic References: (%)

. @
Policies and procedure manuals for the laboratory \4\
, c?
Manufacturers procedure and operation manuals )
\

"AFTE Glossary" AFTE Standardization Cominmittee
"Basic Firearms/Toolmarks Course" California D@Qﬂ %gQ
"Cartridges of the World" BARNES \\0

"Encyclopedia of Modern Firearms, P@g and&&n 01 1" BROWNELL

“Firearms and Ammunition Fa@@ l\@\ S@F
"Firearms Identxﬁcatlon Méﬁ%—l@&

"Firearms Invest:geSQ}h Id{\ﬁno nd Evidence" HATCHER, JURY, and WELLER

"Gun Dlgest@%k of Explm@?l rearms Drawings" MUNTZ
%,

"Gunsi@QVounds" DiMAIO

“Handbook of Firearms and Ballistics” HEARD

"Handbook of Forensic Science” FBI

"Handbook of Methods for the Restoration of Obliterated Serial Numbers”  TREPTOW
"Handgun and Shoulder Arms Assembly" NRA

"Hatcher's Notebook" HATCHER

“History and Development of Small Arms Anmunition, Vol. 1-3, HOYEM
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"Hodgdon's Reloading Data Manual" HODGDON POWDER CO.
"Hornaday Handbook of Cartridge Reloading" HORNADAY STAFF
"Introduction to Tool Marks, Firearms, and the Striagraph" DAVIS
"Identification of Firearms and Forensic Ballistics” BURRARD
"Machine Shop Practice Vol 1 & 2" K, H. MOLTRECHT

"Military Small Arms of the Twentieth Century" HOGG and WEEKS

“NRA Firearms Source Book” BUSSARD & WORMLEY QQ)%
"NRA Guidebook to Shoulder Arms" NRA STAFF @KA\
“Silencer History and Performance” PAULSON ,\0%

"Small Arms of the World" W.H.B. Smith % *

oQ
SIS

"The Book of Rifles” SMITH & SMITH \\Q \Q @Q/

"Speer Reloading Manual” SPEER STAFF

"The Identification of Firearms and F@gsic %}@

“The IHlustrated Encyclopedm@@ @‘ }@(
"The M1c1oscopeAP1a$ Gu @; G@ EEDHAM

"The Guide for TEQ\Iht %@a %Galcs Identification System", Forensic Technology
(&

Q‘OQ
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